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Cotton (Gossypium)

Plant

Fiber Information

Source:
http://www. ject.com/visit-us/whats

Source:
INFMP

Country of origin: Central, North, South
America, Asia, Europe, Australia, Africa
Applications: textiles (clothing, decorative
fabric), cosmetics

Linear density [tex]: 0.15- 0.4 4

Length [mm]: 10-50 !

Density [g/cm’]: 1.52-1.56 1!

Breaking tenacity [cN/tex]: 17-38 (1

.

3

Longitudinal view

Diameter [pm]: 1421 !

Thermal stability [°C]: 150
degradation:175-205 "
Young’s Modulus [GPa]: 30 o]

Chemical composition [%]™:
Cellulose Hemicellul Pectin Lignin Fat
oses /wax
92-95 57 12 0 0.6
S$3400 15.0kV 21.4mm x800 SE
Source: Source:
INFMP INFMP
Flax (Linum usitatissimum)
Plant Fiber Information

Source:
hitp://500px.com/photo/7943014/flax-flower-%28li
usitatissimum%29-by-vendenis-

Source:
INFMP

Country of origin: Europe, Asia
Applications: textiles, production of
particleboards, thermo insulating materials,
paper, composites, food (oil), used in cosmetics
industries

Linear density [tex]: 0.2-2.0 B3]

Length [mm]: 1340 2]

Density [g/em’]: 1.50

Breaking tenacity [cN/tex]: 40-80 (1
Diameter [pm]: 17-20 ™

Longitudinal view

S$3400 15.0kV 40.4mm x1.00k SE

Source:
INFMP

Thermal stability [°C]: 150
degradation:175-205 "

Young’s Modulus [GPa]: 100 B3
Chemical composition [%][3]:

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
62-71 16-18 1.8-2.0 2.0-2.5 1.5




Hemp (Cannabis sativa)

Fiber

Information

Source:

http://www.medi

medical-janc/#

Source:
INFMP

Country of origin: Europe, Asia
Applications: rope production, textiles,
composites, food (hempseed oil), cosmetics
industries

Linear density [tex]: 3.0-2.2 B3]
Length [mm]: 15-25 2]

Density [g/cm’]: 1.48-1.49 %
Breaking tenacity [cN/tex]: 47-80 ¥
Diameter [pm]: 15-30

Thermal stability [°C]: 150
degradation:175-205

Young’s Modulus [GPa]: 96 3]

Chemical composition [%]":
Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
67-75 16-18 0.8 2.9-33 0.7

Jute (Corchorus capsularis)

Fiber

Information

Source:

hitp://nakedflooring. wordpress.com/2014/02/1 1 /what-is-jute/

Longitudinal view

Cross- section

5.0kV 21.2mm x1.00k SE

Source:
INFMP

Country of origin: Asia, South America,
Europe, Brazil

Applications: sacks and all kind of dressing
materials, packing, conveyor belts, upholstery,
decorative fabrics, floor covering materials,
composites, geotextiles and paper pulp
Linear density [tex]: 1.4-3.0 B3]

Length [mm]: 2-3 (15]

Density [g/cm’]: 1.44-1.491"

Breaking tenacity [cN/tex]: 23.9-27.6 ¥
Diameter [pm]: 1420

Thermal stability [°C]: 150
degradation:175-205

Young’s Modulus [GPa]: 64 (3]

Chemical composition [%]5:

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses

59-71 12-13 0.2-4.4 11.8-12.9 0.5




Sisal (Agave sisalana)

Fiber Information

Country of origin: South and Central
America, Eastern Africa

Applications: ropes, strings, bags fabrics,
plaiting, mats, dart targets, fishnets
Linear density [tex]: 28.6-48.6 =
Length [mm]: 0.8-8™

S L ' Density [g/cm’]: 1.2 %
hitp://wwiw.westafricanplants.senckenberg.de/root/index.php?page id=14& | INFMP Breaking tenacity [cN/tex]: 57.2 [3]

id=2181
Longitudinal view Cross- section Diameter|um]:7-47 "
- ' - = - Thermal stability [°C]: 150
degradation:175-205
Young’s Modulus [GPa]: 9.4-22

Lot -3

Chemical composition [%]5:
Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
66-73 12-13 0.8 9.9 03
veasmmx200sE " ooum MMM 3400 15.0kv 21 4mmxs00sE L Lo
Source: Source:
INFMP INFMP
Ramie (Boehmeria nivea)
Fiber Information

Country of origin: China, Japan, Australia,
Africa, Indonesia

Applications: textiles (tablecloth), production
of banknote (only short fibers)

Linear density [tex]: 0.500 (21

Length [mm]: 120150 !

Density [g/em’]: 1.51-1.55™

N Breaking tenacity [cN/tex]: 47-67 "

Source:
hitp://www.henriettes-herb.com/galleries/pl
niveahtml

Longitudinal view Cross- section Diameter [um]: 40-60"
P = Thermal stability [°C]: 150

degradation:175-205 ™"
Young’s Modulus [GPa]: 59
Chemical composition [%]5:

y 9%

of

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
68-76 13-14 1.9-2.1 0.6-0.7 0.3

100um 53400 15.0kV 18.5mm x800 SE

Source: Source:
INFMP INFMP




Kenaf (Hibiscus cannabinus)

Information

Source:

hitp://www.henricttes-herb.com/galleries/p fa-

nivea.html

Longitudinal view

53400 15.0kV 21.5mm x500 SE
Source:
INFMP

Country of origin: Asia, Africa, America,
Europe

Applications: rope production, paper
production, thick wound dressing fabric
Linear density [tex]: 1.9-2.2 B3]
Length [mm]: 1.5-11 %

Density [g/cm?]: 1.2

Breaking tenacity [cN/tex]: 25.4 )
Diameter [pm]: 14-33 2]

Thermal stability [°C]: 150
degradation:175-205 !

Young’s Modulus [GPa]: 53

Chemical composition [%]5:
Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
4457 - - 15-19 -

Abaca (Musa textilis nee)

Information

Source:
http://pi blogspot.com/20 istinguishing-abaca-f

banana.html

Longitudinal view

N 7

53400 15.0kV 65.4mm x200 SE
Source:
INFMP

Country of origin: Philippines, Java, Sumatra,
Borneo, Central and South America
Applications: plaiting, thick fabrics, fishnets,
sails, ship ropes, paper, boards used in
construction

Linear density [tex]: 4.2-44.4 1!

Length [mm]: 6 (2]

Density [g/em’]: 1.5

Breaking tenacity [cN/tex]: 54-72 !
Diameter [um]: 10-30 [2]

Thermal stability [°C]: 150
degradation:175-205

Young’s Modulus [GPa]: 12

Chemical composition [%]™):

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses

63-68 19-20 0.5 5.1-5.5 0.2




Coir (Cocos nucifera)

Plant Fiber Information

Country of origin: Western, Central and
Southern Africa, India, The Ivory Coast
Applications: brushes, mattresses, bags, ropes,
upholstery, automotive industry
Linear density [tex]: 50 B3]

2 g Length [mm]: 0.3-3 ©*
V. / Density [g/em’]: 1.2 1%

Source: Source:

ugmug - INEMP Breaking tenacity [cN/tex]: 397 7

KHBvXMT/A

Diameter [pm]: 7-30

Longitudinal view e o
- Thermal stability [°C]: 150

) degradation:175-205 ")
#® | Young’s Modulus [GPa]: 3.7 ®

Chemical composition [%]5:
Cellulose | Hemicell Pectin Lignin Fat/wax
uloses
36-43 0.2 34 41-45

Pineapple (Ananas comosus)

Plant Fiber Information

Country of origin: South America
Applications: production of clothes,
tablecloths, bags, mats
Linear density [tex]: 1.5-2.3 3]
Length [mm]: 3-8 B
Density [g/cm’]: 1.44 P

f | Wb : Breaking tenacity [cN/tex]: 30-40 !
b gonlin comariclesi Source Diameter [um]: 25-40 !

Thermal stability [°C]: 150

degradation:175-205 1!
Young’s Modulus [GPa]: 6082 ol
Chemical composition [%]"):

Cellulose | Hemicelluloses | Pectin | Lignin | Fat/wax

55-68 15-20 2-4 8-12 4-7




Kapok (Ceiba pentandra)

Fiber Information

Country of origin: Asia, Africa, America
Applications: life vests, insulating materials,
packing materials for pillows and quilts
Linear density [tex]: 0.068 (1

Length [mm]: 15-35"

Density [g/cm3]: 0.37 112

, Breaking tenacity [cN/dtex]: 23013

e o e com o 750407 v Diameter [um]: 15-43 ©!

Longitudinal view Thermal stability [°C]: 150

degradation:175-205 1
Young’s Modulus [GPa]: 4 (1]
Chemical composition [%]":

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses

13

S
INFMP

Nettle (Urtica dioica L.)

Fiber Information

Country of origin: Europe

Applications: nowadays nettle fiber is not
used on an industrial scale. It was traditionally
used in the production of thick fabrics, ropes
and strings.

Linear density [tex]: 0.5 2]

, Length [mm]: 5.5

E(‘i:‘:’/c/es:urvivaLslrefa.p]/r/index tja_wi_pokrzywa.htm IsNogl}-\‘/:leP DenSity [g/0m3]= 1.51 el

Longitudinal view Breaking tenacity [cN/tex]: 17-38 "

Diameter [um]: 20-80 1*!
Thermal stability [°C]: 150
degradation:175-205 "
Young’s Modulus [GPa]: 38
Chemical composition [ %] Bl

Cellulose | Hemicell Pectin Lignin Fat/wax
uloses

53.0-82.6 - 0.9-4.8 0.5




References:

[1] Urbanczyk G.W. Fizyka Wtokna, Politechnika £.6dzka, 2002

[2] Zimniewska M., Mankowski J., Wiadyka-Przybylak M., Rozdziat 1: Wtokna naturalne,
rodzaje, wlasciwosci, kierunki zastosowan, Monografia: Biokompozyty z surowcow
odnawialnych, praca zbiorowa pod red. S Kuciela i H. Rydarowskiego, str. 15-34, 2012

[3] Bast and other plant fibers, Edited by Robert R Franck, 2000

[4] Urbanczyk G.W.: Nauka o wtdknie, Wydawnictwa Naukowo — Techniczne, Warszawa
1985

[5] Dowgieleiwcz S.: Roslinne surowce widkiennicze, Panstwowe Wydawnictwo Naukowe,
1954

[6] Zak M. et all., The mechanical properties of fibers and yarns in different group of animals,
9th YSESM, Trieste, Italy, July 7-9, 2010

[7] Industrial Applications of Natural Fibers: Structure, Properties and Technical
Applications, Editor: Jorg Mussig, 2010
http://www.google.pl/books?hl=pl&Ilr=&id=rX8S2PE71 HkC&oi=fnd&pg=PR7&dg=Industri
al+Applicationstof+Natural+Fibers:+Structure,+ Properties+and+Technical+Applications,+E
ditor&ots=Gna8h860Pc&sig=bgMCXI[.naMjgA_ndchADrgDEsacO&redir _esc=y#v=onepage
&q=Industrial%20Applications%200f%20Natural%20Fibers%3 A %20Structure%2C%20Prop
erties%20and%20Technical%20Applications%2C%20Editor&f=false

[8] Coconut Fiber —A Versatile Material and its Applications in Engineering, Majid Ali,
Coventry University and, The University of Wisconsin Milwaukee Centre for By-products
Utilization, Second International Conference on Sustainable Construction Materials and
Technologies, June 28 - June 30, 2010, Universita Politecnica delle Marche, Ancona, Italy,
Main Proceedings ed. J Zachar, P Claisse, T R Naik, E Ganjian. ISBN 978-1-4507-1490-7
http://www.claisse.info/Proceedings.htm

[9] PC Patni, D B Shakyawarb & N P Gupta, Studies on animal fiber blended hand made
felts: Part 1-Physical and mechanical properties, Indian Journal of Fiber & Textile Research
Vol. 31, December 2006, pp. 553-558

[10] M P Ansell, L Y Mwaikambo, The structure of cotton and other plant fibers, Handbook
of textile fiber structure, Vol. 2 Natural, regenerated, inorganic and specialist fibers (2009)
http://books.google.pl/books?id=avSiAgA AQBAJ&pg=PA89&Ipg=PA89&dg=kapok+fiber+
Young%E2%80%99s+Modulus&source=bl&ots=iEk Y EtFuXD&sig=6tAsW]NN-
nN3wAYXN8cWI4kfdgM&hl=pl&sa=X&ei=shzOU8CkG-
TA7AbRoIGoDA&ved=0CD8Q6AEwAw#v=onepage&qg=kapok%20fiber%20Y oung%E2%
80%995%20Modulus&f=false

[11] Qiuling Wang Lin, Comparison of Structures and Properties of Kapok Fiber and Cotton
Fiber Cao, (Henan Institute of Engineering)
http://en.ctsti.cn/en_collect/1970/0101/38505.html

[12] Hai-fan Xiang, Dong Wang, Hui-chao Liu, Ning Zhao and Jian Xu, Investigation on
sound absorption properties of kapok fibers, Chinese Journal of Polymer Science Vol. 31, No.
3,(2013), 521529
http://www.google.pl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCYQF]AA &
url=http%3A%2F%2Fwww.researchgate.net%2Fprofile%2FHuichao Liu%2Fpublication%?2
F256663256 INVESTIGATION_ON_SOUND_ABSORPTION_PROPERTIES OF KAPO
K _FIBERS%2Ffile%2F60b7d5239256980f07.pdf&ei=7xPOU_LIIcG7ygPdmILYCQ&usg=
AFQjCNGhSyysG_cvh4p7ytyoYOHcdnLycg&bvm=bv.71198958.d.bGQ

[13] Zhao Lin, XU Guang — biao, Liu Wei, Wang Fu —mei, Analysis of the tensile property of
kapok fiber, , Jurnal of Xi’an Polytechnic University, Vol. 23, No. 2, (Sum. No. 96) (2009),




http://www.google.pl/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCYQFjAA &
url=http%3A%2F%2Fwww.paper.edu.cn%2Fjournal%2FdownCount%?2Fjournal-1671-
850X%282009%2902-0124-
08&ei=kBbOU_CVIbOv7Ab0_IGgCw&usg=AFQjCNEcMS_3RtlfjwfJ4Fx7GO0aGW Cujkg&
bvm=bv.71198958.d.ZGU

[14] P.K Banerjee, Environmental textiles from jute and coir, chapter in Handbook of natural
fibers Volume 2: processing and applications, Edited by Ryszard M. Koztowski, Woodhead
Publishing Limited, 2012

[15] Stowarzyszenie Inzynierow Technikow Przemystu Widkienniczego: Poradnik
Wiokiennika. Tom I, Wydawnictwo Przemyshu Lekkiego 1 Spozywczego, Warszawa, 1961




